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(54) TRANSFER SHEET 

(57)Abstract: 

PURPOSE: To provide a transfer sheet wherein a crack, 
crazing, or collapse of a pattern or the like are not 
generated in a transfer layer, the transfer layer does not 
peel off from a substrate sheet even though it is formed 
by stretching at ordinary temperature. 
CONSTITUTION: In a transfer sheet composed by 
laminating at least a decorative layer 4 on a base 
material sheet 1, the decorative layer 4 has 5-150% of 
elongation at rupture at ordinary temperature, and as the 
base material sheet 1 it can follow elongation of the 
decorative layer 4. After a transfer sheet S is subjected 
to a coat-forming to a material to be transferred at 
ordinary temperature along its irregular shape by vacuum 
forming or vacuum and pressure forming, an adhesive 
property of a transfer layer is developed by pressing or 
heating with a heating rubber, and the transfer layer is 
bonded to the material to be transferred. The transfer 
sheet can execute decoration of a curved surface of a 
three-dimensional molded product without generating 
any crack by following its irregularity. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The imprint sheet characterized by for ductility having used 5 - 150% of thing in ordinary 
temperature as an ornament layer at the time of the fracture, and using what follows the elongation 
of an ornament layer as a base material sheet in the imprint sheet which comes to carry out the 
laminating of the ornament layer at least on a base material sheet. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the imprint sheet used for the outside surface of a 
base (transferred object) with solid configurations, such as a cabinet of a light electric appliance 
machine, and an interior member of an automobile, with a vacuum press replica method in case 
decoration is carried out, muffle painting and. 
[0002] 

[Description of the Prior Art] Generally, this kind of imprint sheet is carrying out the configuration 
which carried out the laminating of stratum disjunctum, an ornament layer, the adhesives layer, etc. 
on the base material sheet, and there are an after imprint sheet used for performing decoration on a 
transferred object front face [ finishing / shaping ] by a roll imprint or up-and-down imprint and an 
IMMORUDO imprint sheet used for imprinting to shaping of a transferred object and coincidence. 
[0003] 

[Problem(s) to be Solved by the Invention] The imprint sheet of the former stated by the Prior art has 
the following troubles. 

** A decoration side is limited to a 2-dimensional flat surface or a cylinder side face, and cannot 
imprint and paint to bases (transferred object) of the existing three-dimensions configuration, such as 
a diaphragm. 



** If extension shaping of the imprint sheet is carried out in ordinary temperature, an imprint layer 
will exfoliate from a base material sheet, or a poor design, such as a crack of an imprint layer and 
collapse, will occur. 

[0004] On the other hand, the latter imprint sheet has the following troubles. 

* * It is used for the system which carries out decoration to injection molding and coincidence, and 

productivity becomes cost quantity bad again. 

** Since decoration cannot be carried out to mold goods [ finishing / shaping ], correction of re- 
decoration etc. cannot be performed, but the yield is bad. 
** The magnitude of mold goods is limited. 

** Unless it performs heating softening of an imprint sheet as imprint previous work business, a 
crack and a crack occur in an imprint layer and the decoration to a base (transferred object) with 
deep drawing is not made. 

[0005] This invention is made in view of the above troubles, even if it carries out extension shaping 
of the place made into the purpose in ordinary temperature, an imprint layer does not exfoliate from 
a base material sheet, and it is in a crack, a crack, etc. providing an imprint layer with the imprint 
sheet it was made for collapse of a pattern not to produce again. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the imprint sheet 
with which this invention comes to carry out the laminating of the ornament layer at least on a base 
material sheet, ductility is characterized by using what uses 5 - 150% of thing in ordinary 
temperature, and follows the elongation of an ornament layer as a base material sheet as an ornament 
layer at the time of the fracture. 

[0007] In the imprint sheet of this invention, although an imprint layer (layer which separates from a 
base material sheet and is imprinted to a transferred object) consists of an ornament layer at worst, 
stratum disjunction and an adhesives layer are added if needed. Therefore, as lamination of an 
imprint layer, they are a base material sheet / ornament layer, a base material sheet / stratum 
disjunctum / ornament layer, a base material sheet / ornament layer / adhesives layer, or a base 
material sheet / stratum disjunctum / ornament layer / adhesives layer. 

[0008] As that thickness, 5-200 micrometers is usually 19-50 micrometers desirable still more 
preferably that the material of a base material sheet should just be what has detachability with the 
imprint layer currently used for this kind of imprint sheet in principle. When the example of the 
material of this base material sheet is shown, polyethylene terephthalate, The polyester system resin 
by polybutylene terephthalate, a polyethylene terephthalate isophthalate copolymer, etc., Polyolefine 
system resin, such as polyethylene, polypropylene, and the poly methyl pentene, The 
polyfluoroethylene system resin by polyvinyl fluoride, polyvinylidene fluoride, Pori 4 fluoridation 
ethylene, ethylene, 4 fluoridation ethylene copolymer, etc., Nylon 6, nylon 6, the polyarnide system 



resin by 6 grades, a polyvinyl chloride, A vinyl chloride vinyl acetate copolymer, an ethylene- 
vinylalcohol copolymer, The cellulose system resin by vinyl system resin, such as polyvinyl alcohol, 
the cellulose triacetate, cellophane, etc., Although synthetic resin, such as acrylic resin by the 
polymethyl methacrylate, polymethacrylic acid ethyl, polyacrylic acid butyl, etc., high impact 
polystyrene, a polycarbonate, polyarylate, and polyimide, is mentioned It does not dissolve with the 
heat at the time of an imprint, the elongation of an ornament layer is followed, and it will not be 
limited especially if it is the material which can be extended. In addition, a mat agent etc. is scoured 
on a base material sheet, it has an imprint layer and a mold-release characteristic, and it is also 
possible by printing, coating, etc. the whole surface or to change gloss partially using a base material 
sheet and the ink containing a flatting agent to stick. 

[0009] To the mold release side of a base material sheet, the stratum disjunctum used as the surface 
layer of the imprint layer imprinted by the base (transferred object) is formed if needed. That is, 
when a base material sheet is exfoliated from an imprint sheet after an imprint process, stratum 
disjunctum turns into a surface layer of the imprint layer which remains in a base (transferred object) 
side, holds an imprint layer on a base material sheet before an imprint, after an imprint, makes easy 
exfoliation between a base material sheet and an imprint layer, and achieves the operation from 
which the ornament layer imprinted further is protected. 1.0-4.0 micrometers of this stratum 
disjunctum are usually preferably formed in resin, such as acrylic resin, such as 
polymethylmethacrylate and poly butyl methacrylate, polyurethane resin, vinyl chloride vinyl acetate 
copolymer resin, unsaturated polyester, chlorinated rubber, and cyclized rubber, and a pan with these 
mixed resin etc. at the thickness of about 1.5-3.0 micrometers: 

[0010] each class of a pattern [ that an ornament layer adds a design property to a base (transferred 
object) by the imprint of an imprint layer, and the pattern, the pattern, etc. were given ] layer, or a 
solid layer — it consists of independent or more than two-layer [ these ]. This ornament layer is 
formed by printing or applying to a resin binder the ink which added coloring agents, such as a color 
and a pigment. This invention discovers that it is dependent on the ductility (ductility (%) 
specifically estimates at the time of fracture) of the resin with which the crack of the exfoliation 
from the base material sheet of the imprint layer produced in case the Motonari Mitsugi form of the 
imprint sheet is carried out to a base (transferred object) in ordinary temperature by the vacuum 
press method, or an imprint layer, and a crack constitute an ornament layer, and came to develop the 
imprint sheet of this invention. 

[001 1] All can be used, if it has ductility in ordinary temperature at the time of 5 - 150% of fracture 
when being aimed more concrete at the concavo-convex three-dimensions configuration of the usual 
mold goods, what follows the local extension produced as an ornament layer in case a vacuum 
forming is carried out in ordinary temperature, and is extended, and. Unless it fills ductility to 5% at 
the time of fracture, it cannot almost imprint only to flat mold goods, but if 150% is exceeded 



conversely, at the time of an imprint, foil weld flash will become remarkable and the removal will 
also become difficult. Here, foil weld flash means it not being cut by Sharp, but overflowing on the 
boundary of the part by which an imprint layer is imprinted, and the part which is not imprinted, and 
becoming the so-called "weld flash." As a binder of this ornament layer, ductility selects what is 5 - 
150%, or more than it at the time of fracture. Although the resin which can be selected changes with 
rates of extension at the time of shaping, polyurethane (although various use can be carried out, 
especially thermoplastic polyurethane or urethane elastomer is desirable), urethane acrylate, acrylic 
polyol, a polyvinyl chloride, a vinyl chloride vinyl acetate copolymer, a vinylidene chloride and a 
vinyl chloride copolymer, acrylic nitril and a vinyl chloride copolymer, rubber, etc. are mentioned, 
for example. These desirable in respect of ductility and foil weld flash prevention are the mixture of 
polyurethane and a vinyl chloride vinyl acetate copolymer. An ornament layer uses these resin as a 
vehicle, and is formed of the layer which gave photoluminescent [ which distributed a titanium 
white, carbon black, Quinacridone, azo pigment isoindolinone, a calcium carbonate, a silica, a 
barium sulfate or aluminum foil powder, titanium-dioxide covering mica foil powder, etc. / the 
coloring or photoluminescent ]. And ductility should just become 5 - 150% at the time of fracture of 
the ornament layer which added the coloring agent etc. to the resin binder and was formed in it. Foil 
weld flash can be reduced by adding nature pigments of a non-airframe, such as a calcium carbonate, 
a silica, and a barium sulfate, especially among the above-mentioned pigments. However, if it puts 
in too much, ductility will fall at the time of fracture. 

[0012] On an ornament layer, an adhesives layer is formed if needed. This adhesives layer is formed 
with hot melt resin, such as for example, acrylic resin, the acrylic styrene copolymer resin, vinyl 
chloride vinyl acetate copolymer resin, thermoplastic polyurethane, an ionomer, chlorinated rubber, 
cyclized rubber, and chlorination polypropylene. In addition, when a sensible-heat adhesive property 
is in the case where the adhesives layer is beforehand formed in the front face of the base which is a 
transferred object, or the ornament layer itself, it is not necessary to form an adhesives layer in an 
imprint sheet. Moreover, if it is when the front face of the base which is a transferred object is 
smooth More preferably the particle size of about 0.5-5 micrometers A 1-3-micrometer silica, a 
calcium carbonate, Minerals particles, such as a barium sulfate, a kaolinite, talc, and an alumina, Or 
by adding the mat agent which consists of thermosetting resin particles, such as phenol resin, an 
epoxy resin, and melamine resin, etc., and forming minute irregularity in an adhesives layer front 
face While being able to raise the imprint layer before heating activation of an adhesives layer, and 
the slip characteristics of a base When the air attracted by passing through the gap on the minute 
irregularity of an adhesives layer front face and the front face of a transferred object flows good, it 
can prevent producing the Ayr ****** between an imprint layer and a base at the time of a vacuum 
forming, and can prevent entering [ of Siwa ] further at the time of an imprint. As for the minute 
irregularity of the front face of this viewpoint to an adhesives layer, i.e., surface roughness, it is 



desirable that it is 0.4 micrometers or more in the center line average of roughness height (Ra) of 
JIS-B -0601. 

[0013] As long as it only forms minute irregularity in the front face of an adhesives layer, a mat 
agent may not be added in an adhesives layer, but embossing of the minute irregularity may be 
carried out to an adhesives layer front face by well-known approaches, such as a heat press. 
However, in that case, according to the temperature at the time of imprint sheet storage, or the 
conditions of a pressure, it decreases, or is easy to disappear and minute irregularity becomes. 
Therefore, the method which adds mat agents, such as a minerals particle which cannot deform 
easily as described above to avoid this, or a thermosetting resin particle, is more desirable. 
[0014] In addition, each above-mentioned resin layer in an imprint sheet can be formed with the 
printing means by the coating means by for example, the gravure coat, a roll coat, etc., gravure, 
screen-stencil, etc. 
[0015] 

[Function] After carrying out covering shaping in accordance with the shape of the toothing to a 
transferred object with a vacuum forming or vaccum pressure sky shaping at a room temperature 
(about 10-30 degrees C), press and heat the imprint sheet of this invention with shaping rubber, it 
makes the adhesive property of an imprint layer discover, and is imprinted according to the well- 
known vacuum press replica method (for example, reference, such as JP,5-131545,A) which pastes 
up an imprint layer on a transferred object. That is, after having arranged so that the front face of the 
base which is a transferred object, and the opposite side (imprint layer side) of the base material 
sheet in an imprint sheet may counter, carrying out extension shaping of the imprint sheet with the 
vacuum forming in a room temperature etc. and making a base meet, while pressing by shaping 
rubber from a base material sheet side, good decoration is carried out to the field of the three 
dimensions of the base which has the configuration of three dimensions by heating with the heat of 
shaping rubber. In this case, since an imprint layer is fabricated in the condition that the 
manifestation (activation) of adhesive strength is not yet made at a room temperature by the base 
front face, even if there are Siwa, sagging, an accumulator ball, etc. at the moment of pasting a base 
front face, an imprint sheet slips and moves a base front face, and these are removed, and the crack 
by the elongation of an imprint layer and a crack are not produced. 
[0016] Hereafter, the example of this invention is explained with reference to a drawing. 
[0017] 
[Example] 

(Example) The imprint sheet S of a laminated structure shown in drawing 1 was produced in the 
following procedure. First, lusterless polyester film (the Toray Industries make, lumiler X455) with a 
thickness of 26 micrometers which performed corona treatment to one side was used as a base 
material sheet 1 , and after imprinting, the mat ink layer 2 which remains in a base material sheet side 



was formed in the corona treatment side side in this base material sheet 1. After specifically printing 
by gravure what mixed the mat ink which consists of amino alkyd / a butyl-ized melamine / silica 
powder (weight ratio; 70/15/5), and hydrochloric-acid (20%) methanol solution at a rate of 100:5 by 
the desired pattern, it heat-treated the condition for 100 degrees C and 5 seconds. 
[0018] Subsequently, exfoliation varnish (acrylic resin, thing of 105 degrees C of glass transition 
points) was applied to the whole surface from on the above-mentioned mat ink layer 2, the stratum 
disjunctum 3 with a thickness of 2.5 micrometers was formed, and the ornament layer 4 was formed 
on this stratum disjunctum 3. Coloring encaustic layer 4a was specifically formed by the pattern of a 
request in the flexible ink in which a binder consists of polyurethane/a vinyl chloride vinyl acetate 
copolymer (weight ratio; 50/50), solid layer 4b from which coloring encaustic layer 4a and a hue 
differ from on the was formed by the thickness of 2.5 micrometers in flexible ink of the same kind, 
and the solid layers 4c and 4d with a thickness of 3 micrometers were further formed in the flexible 
ink of white of the same kind. 

[0019] Then, the adhesives layer 5 was formed on the above-mentioned ornament layer 4. 
Specifically, what mixed silica powder with a particle size of 2.5 micrometers at 5% of the weight of 
a rate as a mat agent was applied by 4 micrometers in thickness to the acrylic resin binder. The 
surface roughness in this adhesives layer 5 was 0.45 micrometers in the center line average of 
roughness height of J1S-B -060 1 . 

[0020] Thus, decoration was given with the vacuum press replica method to the air-conditioner panel 
with a grid of a three-dimensions curved surface (it designs in the configuration from which the 
elongation percentage of the imprint sheet in the part covered by the imprint sheet becomes a 
maximum of 5%) fabricated with polystyrene resin using the created imprint sheet S. As a 
procedure, it has arranged so that the adhesives layer 5 of the imprint sheet S may face a panel front 
face first, and the imprint sheet S was extended and fabricated at the room temperature of 20 degrees 
C with the vacuum forming, and the air-conditioner panel was made to meet. After forcing the 
silicon production form rubber heated by 170 degrees C for about 3 seconds and carrying out heating 
pressurization from the base material sheet 1 side in this condition, the base material sheet 1 was 
exfoliated. 

[0021] Consequently, good decoration without the crack and crack of an imprint layer including a 
three-dimensions curved surface was made to the air-conditioner panel. Furthermore, what is called 
foil weld flash was not produced in the grid section of an air-conditioner panel. Moreover, the high- 
class ornament in which a decoration side has the gross mat effectiveness was given. 
[0022] (Experiment 1) The resin blending ratio of coal in the binder of the flexible ink which forms 
the ornament layer 4 in the above-mentioned example was changed, the imprint sheet of the same 
lamination was created, and decoration was given to the air-conditioner panel like the above- 
mentioned example using this. In addition, each thickness of the ornament layer 4 is the same as the 



above-mentioned example. The result of having evaluated about each of these cases is shown in 
Table 1 with the above-mentioned example (it displays on C). In addition, in Table 1, X expresses 
polyurethane and Y expresses a vinyl chloride vinyl acetate copolymer. 
[0023] 
[Table 1] 

[0024] That whose ductility is 5 - 150% at the time of fracture did not produce a crack in an 
ornament layer, and did not produce the poor imprint by interlaminar peeling of the imprint layer at 
the time of an imprint so that this result might show. Moreover, even if it did not produce foil weld 
flash or was generated, it was little and cloth wiping, Ayr blasting, etc. were able to remove easily. 
[0025] (Experiment 2) In said example, the mixed rate of the mat agent in the adhesives layer 5 
(silica powder with a particle size of 2:5 micrometers) was changed, the imprint sheet of the same 
lamination (the thickness of an adhesives layer is also the same at 4 micrometers) was created, and 
decoration was similarly given to the air-conditioner panel. The result of having evaluated about 
each of these cases is shown in Table 2 with said example (it displays on H). 
[0026] 
[Table 2] 

[0027] An accumulator ball etc. was not produced even if that in which the surface roughness of an 
adhesives layer has an adhesives layer 0.4 micrometers or more by the center line average of 
roughness height (Ra) of JIS-B -0601 was the case where it imprinted to which base (transferred 
object), as this result showed. In addition, what is necessary is just to select suitable Ra in the range 
which does not become so, since an imprint layer front face will become rude if too not much large 
although there is especially no upper limit of Ra considering the viewpoint of an accumulator ball. 
Moreover, the particle size of the mat agent which should be added has the desirable range of 1-3 
micrometers, it is because the front face of the imprint layer which there is an inclination for Rmax 
(maximum height of JIS-B -0601) to become large even when Ra is the same what is because an 
addition increases too much even if it cannot take out Ra 0.4 micrometers or more at all if it is less 
than 1 micrometer, or it is able to take out, a paint film becomes weak or a printability is lost, and 
exceeds 3 micrometers conversely, and was imprinted for this reason is ruined. 
[0028] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the effectiveness of 
a publication is done so next. 



[0029] After carrying out the vacuum forming of the imprint sheet in ordinary temperature, the 
curved-surface decoration of a Motonari Mitsugi type article can be performed by imprinting by 
making the adhesive property of an imprint layer discover with heating. Siwa of the imprint sheet 
which tends to be produced, sagging, and an accumulator ball are not produced in that case. 
Moreover, the crack by the elongation of an imprint layer etc. is not produced. 
[0030] The curved-surface decoration to a Motonari Mitsugi type article is efficiently made by the 
cheap imprint system which it becomes unnecessary to have heat-treated the imprint sheet as an 
activity before an imprint, and utilized the conventional vacuum press imprint machine. 
[0031] It can be made now to a Motonari Mitsugi type article [ finishing / shaping ] by curved- 
surface decoration, and the decoration correction which was not completed in the existing three- 
dimensions imprint system (the in mold fabricating method) can be attained, and the yield can be 
raised. 



[Translation done.] 
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